With the goal of enhancing psychological well-being, we developed an environmental enrichment programme for eight subadult and six adult giant pandas, Ailuropoda melanoleuca, at the Wolong Breeding Center in Sichuan, China. We used five different enrichment items, each selected because of the different behavioural opportunities they promoted: (1) manipulable plastic objects; (2) a burlap sack full of straw; (3) spruce branches; (4) a fruitcicle (apples frozen in a large ice block); and (5) a puzzle feeder. Each subject received each of the five items on three occasions, for a total of 15 enrichment sessions over the course of the 2.5-month study period. Each enrichment session was paired with a control session in which no enrichment was present. Pandas spent significantly more time active, and displayed a greater variety of object-and nonobject-directed behaviours when enrichment was present. We also found a statistically significant reduction in the rate of and percentage of time engaged in the performance of stereotypic behaviour and behaviours indicative of feeding anticipation. This effect was maintained even when pandas were not interacting directly with an enrichment item, suggesting that enrichment had a motivational carry-over effect in the aftermath of interactions with enrichment items. These results are consistent with the ethological needs model of motivation in that opportunities to perform more natural behaviour appeared to improve motivational indices of well-being. The pandas remained responsive to enrichment across the 15 trials, providing no evidence for habituation or cross-habituation. Age proved to be an important determinant of responsiveness; for example, adults, but not subadults, displayed a significant preference for feeding enrichment. Future studies will assess whether these promising initial results are maintained throughout the lives of captive giant pandas.
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The past decade has witnessed a remarkable rise in the importance and application of the concept of environmental enrichment, both in the zoo community and among those striving to improve welfare in intensively housed species used for human consumption and biomedical research (Shepherdson et al. 1998 ). Environmental enrichment is aptly defined as 'an animal husbandry principle that seeks to enhance the quality of captive animal care by identifying and providing environmental stimuli necessary for optimal psychological and physiological well-being' (Shepherdson 1998, page 1). Enriched environments can promote a greater diversity of the species-typical behavioural repertoire and a concomitant reduction in stereotypic and other abnormal behaviours (Shepherdson et al. 1998 ). In addition, several studies have demonstrated a variety of positive effects of enrichment, including enhanced brain function and learning ability, and reduced emotional reactivity and indices of stress (Carlstead & Shepherdson 1994) . Although many of these questions cannot be addressed in research with endangered species (e.g. enrichment effects on neurological function), the weight of evidence from these and other studies suggests a clear role for enrichment in maintaining endangered species in captivity, promising to increase successful mating and rearing of offspring, and promote the development of more behaviourally competent candidates for reintroduction to the wild.
Captive environments only rarely approximate the variety of stimuli and environmental contingencies present in nature. Captive environments in comparison with the wild are unchanging (lacking novelty), spatially limited, stimulus-poor (lacking complexity), and 
